The cytoskeleton and rat granulosa cell steroidogenesis: possible involvement of microtubules and microfilaments.
The participation of both microtubules and microfilaments in granulosa cell steroidogenesis was assessed by monitoring the effects of colchicine (0-250 microM) and/or cytochalasin B (0-10 micrograms/ml) or dihydrocytochalasin B (0-2.0 micrograms/ml) on cellular morphology and production of progestins during 24 h of culture. Both colchicine and the cytochalasins increased granulosa cell production of progesterone and of 20 alpha-hydroxy-pregn-4-en-3-one (20 alpha-OH-progesterone) in a dose-dependent manner. The largest increase in steroidogenesis (about 2- to 3-fold) was observed at 4-250 microM colchicine and at 2-10 micrograms/ml cytochalasin. Those concentrations of the inhibitors of microtubule or microfilament polymerization that stimulated basal progestin production also markedly influenced cell spreading. Whereas cells cultured for 24 h in medium alone became very flattened with numerous cytoplasmic extensions, those cultured with colchicine (0.2-250 microM) or cytochalasin (0.4-2 micrograms/ml) were much less spread and progressively became more rounded and regular in outline. These changes in cell morphology were reflected by decreases in the mean area occupied by the cells on the culture surface of up to 60-65% and reductions in mean contour index values from 5.7 +/- 0.1 (control) to 3.9 +/- 0.1 (250 microM colchicine), 4.2 +/- 0.1 (2 micrograms/ml cytochalasin B), or 4.1 +/- 0.1 (2 micrograms/ml dihydrocytochalasin B). Cultures containing both colchicine and cytochalasin B exhibited a greater steroidogenic response than that elicited by either inhibitor alone. For example, granulosa cell progesterone production was stimulated almost 2-fold by 4 microM colchicine or 2 microM/ml cytochalasin B, but 5.5-fold by 4 microM colchicine plus 2 micrograms/ml cytochalasin B.(ABSTRACT TRUNCATED AT 250 WORDS)